Bureau of Recreation and Conservation

Green Principles for Park Development and Sustainability
Principle #1:  Maintain and Enhance Trees and Natural Landscaping

Natural landscapes provide vital undisturbed habitat for plant and animal species, some of which may now be threatened or endangered.  Projects of all types can preserve and enhance these habitats by incorporating natural landscaping which is the use of an aesthetic variety of primarily native plantings well adapted to the local climate and soil.  Natural landscapes can provide a cost effective alternative to conventional turf grass lawns.  Preserving existing natural vegetation including rare and valuable natural area remnants (wetlands, grasslands, and woodlands) is a fundamental purpose of natural landscaping.  The existing vegetation on the site should be protected and properly managed.2  Below are some concepts to think about when designing natural landscapes.

Natural landscaping with a variety of native trees, shrubs, grasses and wildflowers requires less maintenance once the plants are established.  This reduces maintenance costs, noise and emission pollution from lawn-maintenance equipment, and minimizes the environmentally detrimental effects of pesticides and fertilizers.  A well established natural landscape requires little to no watering, unlike turf grass lawns that need regular watering.  While not maintenance free, a well-established natural landscape requires less time and money for ongoing maintenance than conventional landscapes.
Protecting Existing Features:

Mature trees enhance air quality and reduce pollution, enhance water quality and reduce erosion, and are energy savers.  Mature trees give a site special qualities that take decades to replace if lost. Therefore, protection of the root zones of mature trees is particularly important during excavation of a project site. To protect the root zone it is recommended that any excavation occur outside the perimeter of the tree canopy.5  
Topsoil is the most fertile portion of soil and the most valuable.  “It requires 500 years under natural conditions to produce an inch of topsoil.” 6  The natural fertility of topsoil promotes healthier grass and reduces the amount of fertilizer required to establish landscape plantings.  Therefore one of the most important steps during construction and planting projects is to retain as much existing topsoil as possible.  The best option is to stockpile and reuse the topsoil instead of removing it from the site.  Using the existing topsoil not only saves money, but also minimizes disturbance that could encourage the growth of invasive plants.  

Local and regional greenways are excellent and appropriate locations for natural landscaping.  Many greenways contain rivers, streams, or other waterways.2  In these locations native vegetation (ideally a variety of native trees, shrubs, grasses and wildflowers) planted in buffer strips adjacent to the stream provides wildlife habitat, bank stabilization, and water quality benefits.  Buffer strips protect natural resources from human impacts and filter stormwater pollutants that could flow into streams.1  To provide the maximum benefits a buffer should be 100 feet or more on each side, although smaller buffers will still provide some benefits.
Floodplains are areas of concern that should be protected from development.  Floodplains function in that they reduce flood velocities and flood peaks, reduce erosion potential and impacts, provide a broad area for streams to spread out and for temporary storage of floodwater, reduce sediment loads, filter nutrients, process organic and chemical wastes, and moderate water temperature.  Planting native vegetation in floodplains helps absorb and slow flood waters.8  
Tree Planting:

Forests and urban trees provide multiple health benefits to humans.  Trees and other plants make their own food from carbon dioxide (CO2) in the atmosphere, water, sunlight and a small amount of soil elements.  In the process, they release oxygen (O2) for us to breathe.  Managing and protecting forests and planting new trees reduce CO2 levels and increase oxygen; trees also play an important role in stormwater management.10  Trees also help cool our planet by providing the service of carbon sequestration which happens when trees store carbon in their roots and trunks keeping it from entering the atmosphere. 
Pennsylvania, through the Department of Conservation and Natural Resources (DCNR) the Bureau of Recreation and Conservation and the Bureau of Forestry has developed a public private partnership, through regional collaboration, to address the loss of tree cover in Pennsylvania.  This program called TreeVitalize has established goals to plant 1 million shade trees, restore forests along streams and water protection areas, build capacity for long term urban forest management, establish strong urban forestry partnerships in all 14 metro areas in Pennsylvania, and train 10,000 citizens to plant and care for trees; over a 5 year period.  To learn more about TreeVitalize and to find out how you can get involved visit http://www.treevitalize.net/.
Why Plant Native Vegetation? 
Pennsylvania’s native plants are those that were growing naturally in the area before humans introduced plants from distant places.  Landscaping with native plants has several appealing factors.  Native plants are: 4
· Adapted to Pennsylvania’s soils and climate. 

· Attract birds and butterflies. 

· Offer food and shelter for many species all year long. 

· Require less care and watering when established. 

· Thrive with less fertilizer and disease control. (Most native plants will not need fertilizer once they are established.  When fertilizers are used, they should be of the organic or “slow-release” varieties, should be used no more than once or twice a year, and should be used in as small a quantity as possible.1)
· Provide carefree beauty. 

· Natural predators and diseases can’t compete when non-native plants are introduced. (Most invasive plants are introduced from other continents, leaving behind in their native homeland natural controls like pests, diseases and predators, which serve to keep these species in check.  Due to this absence of natural controls, invasive plants reproduce rapidly and can form stands that exclude nearly all other plants.  In the process, they damage natural areas, altering ecosystem processes and displacing desirable native plant species.)  
Composting:

Leaves, grass clippings and other yard debris clog landfills, taking up 20-40% of landfill space.  However, this so-called waste is actually a valuable natural resource.  Once decomposed, this nutrient rich organic matter can be a source of free mulch or can be added to soil as a natural fertilizer.  Compost can also help soil retain some of its moisture content.  Compost can be made on-site, or can be brought in from a municipal composting facility (sometimes for free).3  To learn more about composting visit http://www.howtocompost.org/.
Grass Maintenance:
Cool season turf grass, a staple of traditional parks, should be limited within a sustainable site to human-use areas such as ball fields and picnic groves.  Native cool season grasses, such as Canada and Virginia wildrye, should be used in place of non-native cool season grasses like Kentucky bluegrass and tall fescue.  Warm season grasses can be planted for wildlife habitat and as attractive landscaping.  Native warm season grasses include big bluestem, little bluestem, and switchgrass.1
Even if you keep some area in lawn, much can be done to lessen environmental problems:3
· Reduce or eliminate the need for pesticides by practicing Integrated Pest Management. 

· Use a mulching mower so that clippings can remain on the lawn and provide nutrients as they decompose. 

· Where the lawn is small, use a non-powered reel mower.  Modern models of the reel mower are much easier to use than the older models. 

· Keep gas-powered mowers in efficient operating condition (well-tuned, sharp blades) and raise the cutting height to 3-3.5" during the hot summer months to keep the grass roots shaded and cooler, reducing weed growth, browning, and need for watering. 

· If you don't use a mulching mower, compost excess grass clippings in your yard and later use it as a soil amendment around trees and shrubs. 

· Learn to tolerate some weeds or a greater variety of plants in the lawn. 

· Don't over-fertilize. A slow-release organic fertilizer applied once, in the fall, is usually sufficient. 

Enhancing and protecting meadows that contain native grasses and wildflowers is a great way to attract wildlife.  Warm season grasses are prime habitat for grassland and ground-nesting birds; birds such as bobolink, Eastern meadowlark, and grasshopper sparrow require at least 25 acres of grassland for survival.  However, other birds, such as goldfinch, field sparrow, Eastern bluebird, Eastern phoebe, and Eastern kingbird, do occupy smaller grasslands.  Common meadow wildflowers include black-eyed Susan, sunflower, aster, and goldenrod.7
Invasive Plant Removal
Invasive species are species that are non-native to the ecosystem under consideration, and when introduced cause or are likely to cause harm to the economy, to the environment, or to human health.  Land managers who are faced with the daunting task of managing or controlling invasive species on natural lands rely on resources like the “Invasive Exotic Plant (IEP) Management Tutorial for Natural Lands Managers” in order to implement effective management, control and education programs  http://www.dcnr.state.pa.us/forestry/invasivetutorial/index.htm.  This tutorial provides a "one-stop-shop" for natural resource managers who are interested in organizing on-the-ground efforts to prevent, manage and control IEPs.9 
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Principle #2:  Connect People to Nature
When acquiring, planning, or developing land or water for public use (whether a park, trail, greenway, playground, or community pool) there is a concept called “human well-being” that is addressed in the “Sustainable Sites Initiative Standards and Guidelines Report”1 and should be considered during development of the site plan.  Listed below are several ideas taken directly from the “Sustainable Sites Initiative Standards and Guidelines Report”1.  The Department of Conservation and Natural Resources (DCNR) iConserve program also provides for the connection of human well-being to outdoor recreation, conservation, and stewardship.  Learn more about iConservePA at http://iconservepa.org/.
1. Provide opportunities for interaction with nature.  Provide a diverse landscape to support a broad range of users and activities; including spaces for physical activity, way-finding features, and “cues to care”, which are design devices (such as mowed edges or low fences) that communicate that a naturalistic landscape welcomes users.
2. Design spaces that address children’s needs.  Provide pedestrian-only precincts so children and youth can play without concern for traffic.  Provide parks and open spaces that serve several residential areas, which give children a sense of place and belonging.  Provide interesting landscape places (designed and naturalistic) that enable exploratory play.
3. Provide opportunities for passive experiences with nature.  Maintain all possible trees on-site.  Optimize water views or provide fountains.  Place and configure plantings that achieve other ecosystem services (such as rain gardens for infiltration and stormwater management) to provide visual amenities.

4. Educate site users.  Create demonstration gardens, wetlands, and management areas that allow visitors to observe regional biodiversity, and provide interpretive materials.  Facilitate wildlife viewing and learning, such as bird boxes.  Provide high-quality and carefully prepared interpretive materials or stations that inform about local ecosystems and their functions.  Incorporate signs that explain how “no mow zones” are beneficial for humans and wildlife.

5. Provide spaces for social interaction.  Create small theme gardens (such as color, texture, butterfly, etc.).  Create “community greens” that can serve as outdoor meeting rooms, break or study spaces, and spaces for organizational events and celebrations.  Ensure that user spaces are safe and secure using Crime Prevention Through Environmental Design (CPTED) principles (see www.cpted-watch.com for more information).

6. Support on-site food production in healthy environments.  Offer gardening plots for site users.

7. Consider local cultures/communities and their special needs.  Identify local groups of potential users and provide amenities that address the needs or support the culture of local people.
8. Plant Trees.  Trees are beneficial additions to any site.  Planting trees should be considered during the planning and developing of all recreational sites.  Trees have direct human benefits such as creating effective sound barriers that can muffle urban noise almost as effectively as stone walls; producing oxygen, absorbing and locking away carbon dioxide, and cleaning the air by intercepting airborne particles, reducing heat, and absorbing such pollutants as carbon monoxide, sulfur dioxide, and nitrogen dioxide.  Trees shade and cool reducing the need for air conditioning in the summer and break the force of winter winds, lowering heating costs in the winter.  Trees fight soil erosion and reduce water runoff and sediment deposition after storms.  
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Principle #3:  Manage Stormwater Naturally
Stormwater runoff occurs when excess water from rainfall and snow events flows across paved streets, parking lots, rooftops and construction sties.  This runoff can be a significant source of pollution and sedimentation ending up in our streams and other water bodies.  Below are a few things to consider on your site to prevent stormwater from becoming an issue.  

Create and Enhance Riparian Buffers:

Riparian buffers are areas of vegetation alongside streams and other bodies of water that mitigate floods, recharge groundwater, prevent erosion and sedimentation of the stream, trap pollutants within plant roots, and improve aquatic and terrestrial species habitat.  In these locations native vegetation (ideally a variety of native trees, shrubs, grasses and wildflowers) provides wildlife habitat, bank stabilization, and water quality benefits.1  To provide the maximum benefits a buffer should be 100 feet or more on each side, although smaller buffers will still provide some benefits.  Below is a list of tips for managing buffers:3
· Provide some public access to the water, but keep vegetation clearance to a minimum.

· Avoid work in streams, wetlands or waterways whenever possible.

· Don't alter a stream bank or shoreline unless you're returning it to a natural state (banks should normally be sloping and covered with vegetation).

· Remove invasive exotic species to keep them from spreading.

· Improve riparian buffers by planting native trees, shrubs and ground covers that are tolerant of wet or seasonally flooded sites.

· Avoid or minimize the use of pesticides and fertilizers near water-bodies.
Protect Wetlands and Critical Recharge Areas:
Wetland functions include water quality improvement, floodwater storage, fish and wildlife habitat, aesthetics, and biological productivity.  Wetlands within and downstream of urban areas are particularly valuable, counteracting the greatly increased rate and volume of surface-water runoff from pavement and buildings.  They also recharge groundwater and trap sediment, fertilizers, and pollutants before they enter the water cycle.  Construction and other forms of disturbance that serve to degrade the wetland area should be avoided in and near wetlands.  A vegetated buffer should be maintained around wetlands wherever possible.  Man-made wetlands cannot duplicate all the functions of a natural wetland, so it is critical that natural wetlands be protected whenever possible.1
Critical recharge areas are typically large contiguous areas of land that allow precipitation and other surface waters to infiltrate through the soil to recharge the groundwater.  Without constant recharge, periods of drought could leave streams and wells dry, thus affecting available drinking water and wildlife habitat.  Practicing green and sustainable initiatives (such as those outlined in this series of fact sheets) when developing in or near a wetland or critical recharge area can ensure that these features are preserved and remain fully functional.1
Wellhead Protection is a strategy designed to protect public drinking water supplies by managing the land surface around a well where activities might affect the quality of the water.  The Safe Drinking Water Act Amendments of 1986 requires each state to develop Wellhead Protection Programs.  To learn more about Pennsylvania’s Wellhead Protection Program visit http://www.dep.state.pa.us/dep/subject/advcoun/ag/Whppover.doc.

Design Natural Stormwater Management Systems:
Natural stormwater management can be more cost-effective than traditional gray infrastructure of pipes and treatment facilities.  There are many best management practices for natural stormwater management including: minimizing the areas of impermeable surfaces such as roads, rooftops, and parking lots.  This can be accomplished through narrower roads, permeable pavements, and rainwater catchment systems on roofs.  The remaining runoff can be directed to natural stormwater management systems like native grass swales or rain gardens.  Even just planting more native trees near impermeable surfaces can reduce the need for large, expensive stormwater management systems.1
A technique for green parking utilizes alternative pavers that can range from medium to relatively high effectiveness in meeting stormwater quality goals.  Alternative pavers are permeable or semi-permeable surfaces that can replace asphalt and concrete and can be used for driveways, parking lots and walkways.  The different types of alternative pavers include gravel, cobbles, wood mulch, brick, grass pavers, turf blocks, natural stone, pervious concrete, and porous asphalt.  From a stormwater perspective, this is important because alternative pavers can replace impervious surfaces, creating less stormwater runoff.2  

Stormwater wetlands (a.k.a. constructed wetlands) are structural practices similar to wet ponds that incorporate wetland plants in a shallow pool.  As stormwater runoff flows through the wetland, pollutant removal is achieved by settling and biological uptake within the practice.  Stormwater wetlands are fundamentally different from natural wetland systems.  They are designed specifically for the purpose of treating stormwater runoff, and typically have less biodiversity than natural wetlands both in terms of plant and animal life.2 
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Principle #4:  Conserve Energy

Renewable energy and energy efficiency mean less air pollution (including mercury, nitrogen oxides and carbon dioxide), less water consumption and less waste.  It means less dependence on foreign oil and more self-sufficiency.  It means less ground level ozone, less acid rain and less particulate matter in the air. Ultimately, this means improved health.  There are many opportunities to include renewable energy technology and energy efficiency techniques in site design.  Please consider these different alternative energy sources and energy efficiency techniques to power your facilities as you move forward with your project planning and site design.
Solar:
Solar technologies use the sun's energy to provide heat, light, hot water, electricity, and even cooling, for many different types of facilities.  Solar power is probably the cleanest, most viable form of renewable energy available and it can be used in several forms to help power your facility.  Many gardens use solar lights or solar garden water features.2  A variety of technologies have been developed to harness solar energy.  In Pennsylvania, these technologies include: Photovoltaic systems (produces electricity), solar hot water heating, and passive solar heating and daylighting.6
Wind:
Wind is a clean, inexhaustible, indigenous energy resource that can generate electricity. Wind energy is one of the fastest-growing forms of electricity generation in the world.1, 3  Pennsylvania has good wind resources in portions of the state.  Municipalities and non-profit organizations can use small wind turbines for on-site energy generation.7
Geothermal Heat Pump:
The 10 feet of earth directly beneath the surface maintains a nearly constant temperature between 50° and 60°F (10°-16°C). Like a cave, this ground temperature is warmer than the air above it in the winter and cooler than the air in the summer.  Pennsylvania has low to moderate temperature resources that can be tapped for direct heat or for geothermal heat pumps. Geothermal heat pumps take advantage of this resource to heat and cool buildings.1
Biomass and Biofuels:
Biomass and biofuels provide an excellent opportunity to heat and power buildings.  Heating options may include the installation of a wood chip heating system, wood pellet furnace or boiler systems, corn furnace, or simply using a biodiesel blended heating oil commonly referred to as a bio-heat product.  Biofuels can be used to power small-scale workshop machinery and electricity generators as well as vehicles.1
Fuel Cells:
Fuel Cells are an option that local governments can consider when exploring alternative energy choices and distributed energy technologies.  A fuel cell is a device that converts the chemical energy of a fuel into electricity with heat and water as the major by products. There are several types of fuel cells and different fuels used for electricity generation.1
Using Plants to Reduce Heating and Cooling Needs:
Plants can significantly reduce a building's energy needs since it's cooler in the shade of trees and warmer behind plants that block the winter winds.  The general rule is to plant deciduous trees (those that lose their leaves in winter) on the south and west sides of a building where the sun's rays are most direct and intense.  These trees will provide shade during summer but permit the winter sun to provide warmth. Where there isn't room for trees, shrubs and vines can provide similar benefits.  Extensive use of trees to shade buildings, streets, driveways and other large paved surfaces can even cool entire communities.  To reduce winter heating costs, plant evergreen trees and shrubs as windbreaks.  Most cold winds come from the north or west (though this can vary locally), so on those sides of the building plant a dense row of evergreens that maintain branches low to the ground.  Where new construction is planned, one can even consider "greenroofing" where roofs are specially designed to accommodate plants.  Such roofs provide insulating value that further reduces heating and cooling needs and can be very long-lasting when properly maintained.4, 5
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Principle #5:  Integrate Green Design and Construction
The ideal “green” project preserves and restores habitat that is vital for sustaining life and becomes a net producer and exporter of resources, materials, energy and water rather than being a net consumer.  A green building is one whose construction and lifetime of operation assure the healthiest possible environment while representing the most efficient and least disruptive use of land, water, energy and resources.  The optimum design solution is one that effectively emulates all of the natural systems and conditions of the pre-developed site – after development is complete.1
Green Design can Save Money:

While many green materials and technologies do cost more, it has been demonstrated that many green strategies and technologies actually cost the same and some even cost less than traditional “not-so-green” technologies.  By blending the right mix of green technologies that cost less with green technologies that cost the same or slightly more, it is possible to have a very green building project that costs the same as a conventional one.  Often the key to a cost effective green building and site design lies within the interrelationships and associated cost and performance trade-offs that exist between different building systems.  For example, the use of high performance windows and window frames increases the initial building costs, however the resulting reduction in the size and cost of the buildings heating and cooling system more than offsets the added cost of the better glazing system. The result is a building that has a comparable or perhaps even a lower first cost, a higher comfort level, lower energy use, and lower energy bills and operating cost for the life of the building.1
Leadership in Energy & Environmental Design (LEED) Green Building Rating System™:

A voluntary, consensus-based standard to support and certify successful green building design, construction and operations. LEED is transforming the marketplace by providing a nationally recognized certification system to promote integrated, whole-building design practices in the building industry.2
For a project to become LEED certified it is required that the project follows energy efficiency, environmentally conscious methods, as defined by the LEED Green Building Rating System, Version 2.1, November 2002, in the following areas:
1. Sustainable Sites (SS)

2. Water Efficiency (WE)

3. Energy & Atmospheric (EA)

4. Materials & Resources (MR)

5. Indoor Environmental Quality (EQ)
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